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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system 
preventing anode-cathode differential pressure in the 
■fuel cell from increasing in a transitional time, till 
1he air flow toward a cathode inlet side of the fuel 
cell reaches a target air flow and solving the time 
delay till the air pressure in a cathode inlet side 
reaches a target air pressure, and to provide its 
control method. 

SOLUTION: When the air flow Q toward the cathode inlet 
side and the air pressure P are controlled to the target 
air flow QT and the target air pressure PT in change in 
the generated energy of the fuel cell, the air pressure 
P is successively controlled to the target air pressure 
PT corresponding to the air flow Q gradually changing 
toward the target air flow QT, in the transitional time 
when the air flow Q reaches the target air flow QT. 

COPYRIGHT: (C)2002,JPO 




-1- 



(19) H#B#fff;f (JP) 



(12) & m # fF & m ^) 



#112002-42839 
(P2002 -42839A) 

(43) &M H 3^14^ 2 £ 8 B (2002. 2. 8) 



(51) IntCl. 7 




F I 


T-^a-h (##) 


H 0 1 M 8/04 




HO 1M 


8/04 A 5 H 0 2 6 








P 5H027 


8/00 






8/00 Z 


8/10 






8/10 








7*ctf3c M*^©^C4 OL (3t 9 H) 


(21)fflM#^ 


m M2000-223194C P2000 -223194) 


(71) fcBISA 


000005326 










(22)ffiBtB 


3pj&12^ 7 n 25 B (2000. 7. 25) 




3Rj»tl2Ffl*tIi=.TS 1 # 1 






(72) mm^ 
























inmmm 


±m mm 








*!BHIWet#**-TB4#l^ 














(74)ftSA 


100064414 














F^-A(# 


m> 5H026 AA06 








5H027 M06 BA13 DD00 DD03 KK22 








MM03 HM04 MM26 


(54) mwo&m 









(57) mm] 

MM] mnnMKDio V- K A P M^nmMMmM I 
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1 

[#fFfit*<75$Qffl] 

[it *ii 1 1 mmm t , «mti«}« y - ka p « 
^nzmm-tzw&mt, m^moxy-vmam 

t % WKiIi&$£<o@^g£fi«-r 5 - 1 9 WIS* 
y- KAP«^©^«S**4r«M^«*© 

cfc i «£5«*fc«ip-r 5 ^m»f£»ij«^® t , mm 
Wj±$ij»#w#^S^$ij«1-5 r t ic i. t) Hiria* y- K 
AP«w^mj±^ffiffi@^m»£*^i:fcia^i± io 
tfHWi-s sftffifBHft^ a <t tmz.izimwts.i'x tj» 

{C&^T, MfE @ ^i§**<^fc(-#o TM!B£ftfS J: 

im*m 2 ] i i-iE* * n«f5i«->* x a 

-efeox, MIEil«^«ffi$iJfP^(±> MIE^*-fev 
^^Jc^M^W^tu-SSm^i^il^tulES^mBE 20 
CTBfffE ; ti±f!iW#»#Pji**S*fi | J#P'r S - t * 

im&m 3 ] it im 1 * ^ i±» 2 iciEtt $ ttfcs 

[11*114 ] V- KAP«^flE3l$tb5 

iE^»ESrs* s m£%mzmffl-j-% ^ t *m$k t -tz 
[0001] 

RJ&t j: 9 A*3 £XM:<Dmffl% 

b# t ts ft 5 tttisr m± & ttcmmmm ^^^x. xit 40 
[0002] 

-^SrHFttf 5#ao.«jRSi!i*:i8SHI«$jtTV^5. r 
(DSOfl:«.gtt*:cD-oi LT, iitfPEMFC (Pr 
oton Exchange Membrane Fuel Cell) £!&$p£H57K* 

[0 0 0 3] MfEP EMl»41*li, %mmtLXhZ> 50 



ttH 2 0 0 2 - 4 2 8 3 9 
2 

fltMEA (Membrane Electrode Assembly) 
GDMEAfi, PEM (Proton Exchange Membrane) i:B& 

MfEP EM (7K*-f^>'^)R) co{ficoJt®i-*y— K 

[0004] r wftco p EMMBPtW.yfcxfe, Tk*^'^ 
^Sff|E7k*#t^gg^r y — KA p ffifld* hT J — KttiR « 

y - k a r ftij^^ ht>v— Ktti r «u — -r*a o -caEar 5 1 , 

^S-fe/L-cor y - K«*» 6>7k*^ ^ASfiiPMfcffiroME A 
CD P EM ^-y^ll) SrSiflL-C*y~Kfl!^ 

-T5 0 r©±5^«^*=XA*^-r5PEMitfB^I- 

m-rz^mmm^ y- vAawcnm^ * y- 
S:$tl-cv^5 0 *fc, ry-KAR«(-ii, -r^^y^ 

[0 0 0 5] MIEcoj; 5 ^« 

^MOo\,^xit, T&mmoMm&mzMi&mfflLx* v 

- KA R ffl^©S«aE***«i-5 - C £ 9 , 

II t ?g«.EE i: cdHP^HJE^^^ < ft 3 £ , MEA« 
-TSitfEPEM (@#«^#m^ft57k«^^->-S 

mm) mm-fzi&foftfoztztb, it, wfE»i^j± 

7)^^fei*l £ ft 5 £ 5 77- K A R fi'J WtR*^^ BE 
*3 it5* y- KAPftiJco^Mffi^-?r^tLftJ»$tL5„ 

^**co^ft«^-y^7 i A^c*3v^T^i, *y- 

K A R I ^^«?5it» £ ft 5 i 5 I- ttrlE 

Mc^ -n y- KA R I S^Mi± £ ft 5 ± 5 

[0 0 0 6] 

©imesft^ nmimmmLx* y- kar«^©^«, 
i ai&ftftft t ft -s * -e©s#ra i-t^^s lutEff m 
mffl#<D#mm& n mmcmmi-^t. xmm tt&sf- 

■Ctt, @«^«fc»c»jSLfcg^mEi:ft5J:5^ 
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^-T<fc 5 tofc*fc IS^SlQTiajSf 5 g Affile 

g at£ftSfEA*Q T icMJS-T 5 1 «fll©#l5lgE* Til 
fiJWS^T t*V\ iil&^lc J; «j ;& y- KAPM'-JEts 

^cojgm, *y-KAPftiJco^mj±P(±^ -fie io 

-H.±#Lfc^tgfI^mffiPTi*i9, ^OjE^JiST 

[0 0 0 7] r cd J; 5 tc^wTOSfev'^xAT-li, 
^miWitMi-JSCT* V- KARlM^©£fM:&g 

g^ifit** Tii^ £ it 3 i^coiliSBt v . *y- 

«Vtl*|C0ffiP H 1^J± (ME ACOPEMSdPPJP ^tl^Ty — 
Kill t * y- K«©ffi*2D &m*.-rz KH^ife 
5„ #y- KARlio^Mff^gll^ftfftftS 

5. 

[0008] ^wmz, # y- kaphas 

y - KA p «©£ftffi^ g S££U£ k 1£ z> 4 -econ#w W 
*ft*#?B-et 5^Sm~>^xA*3J:^offl«^ 30 

[0 0 0 9] 

W^?tero*y-KAPfl!l^^Srffiilli-5i®^*i 
iim«?&0># y- KffipftiJ^bftttJ^ti^^mcoW 

S**JWi-5 r t (c j; fflfs* y- KARffly^©^at 

g «3S«*lCJE£ Cfc g aggftiftSfcfBHU 40 

tp-T^r^ct 9mifs*y- KAn«©£auE£iKrei 

st^#x.fc»«*^xAfc*3v^-c, me babes 
mt-r^o 50 
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[ooio] -4mm^muwmm^^ j^X'it, mm 
%WMnMi(Dmt\z{¥<>xmm-mm<Dti v— kap«- 
<D&%mm&nn&immz.fa^xmfcmkir%mmn 

KAPftiJ^ro^Mgfciw^ftfcMJSLTmrfeiiilB^M 
y- KAn«©£ftff 

^mi^itztizkm^ * y- KAB«©£ftff#i 

.«£ftJE £ ft 5 4 t?C R#M HlSfrtfflRH £ ft 3 . 
[0 0 11] *5gP^co»4Wtfe-y^T-^tc:*3V^T, BUfE 

[0 0 12] KlSEroB6jHSr#fti-5*ai: LT, 

Kiff 5 -> ^ x A ©fljjfcUfrifc ft , 

y- KARffi'K ESI Stb5^©»fE**3 <£tW±*£T 

g «3E««fE**3 it^g ^k\z£<om 

**B*§Sft»*fclfiio-CllfiJt»b-rSiliB*»!:H: % IKK 
[0 0 13] 

z> m&wek *sx ? *s j; o#iiP*feoiat & 

»»©«^0, EI 2 tt-^W^fc^STOS^^^T 1 

A»$y«^w#tg7^ y y a, in 3 (i— mmm\zffiz> 
(Dmfc^-rmmxhZv 

[ o o i .4 ] -mtmm\m^mmm^^ j*&mw 

Wii-ZfeffRS^—? (EVM) 2©tStLT, jUK^a 
m (FC) 3;5S»«-$tuTV^-5o (FC) 
3|i, (DC/DC) 4S^LTffta=y 

h (PDU) 5j3i0^77!) 6 J: 5 watt 

% BuiE^frffl*-^ (EVM) 2*5j;tJ^lS-r5ii^ 
« (S/C) 7B©Wtt i e-d , 7FSrWKii-SJ:5fcia 

too l 5] WiaW** (FC) 3fi, Mfttfe 

-So ro«Ms|-*«i (FC) 3^2, *y-KAPl£S 
ft W) ^«&-r5SftW*t*7t, #y-Kfflq« 
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£fc, (FC) 3 (CI4, 77- KARlffltC 

5 0 

[0016] gjfSi$f4«* (F C) 3 7 (C 

ft, ±*«d»&Tit*^lRl-3-C^T^ y— (A/C) 
7 A, (S/C) 7B, 4><?-?-y (H/ 

E) 7C*E»4ixTV^5. ^LT, r©3Sft#al&*7 
[C|4, jftgfll (S/C) 7B©±*«fc:iS^-Cil*MI» 

(FC) 3©#y-KAnffl^©£&St*Q&tftttl1~5 10 

mm±y^7Dt, mnmm (fo 3©*y-KAn 

[0 0 17] iE^7^y-t (A/C) 7AJ4, gfEA 
T?fcoTti^„ r.«0rcT^y-f" (A/C) 7A©± 
[0 0 1 8] flMEilttfll (S/C) 7Blt 0-12 0 

o o r pm<Dmmmm*^u w&mmz&txm 
%mm.Q *wM.mz.mki^tz> ^ktfx%% 0 ^©iii& 20 
m (s/c) 7bii mimm^-^ 7 F^mmmm^- 

(PDU) 5^?3M^^5S£.«r^- r-f it 

(omwimmzt^xmmmmztiz^ t^j; 1 ?, 120 

0 0 r pm/ s e c ©gflS*-e®<Ei£&a^£fcfW»£ 

ft5„ 

[0 0 1 9] aulS-f (H/E) 7 C (4, H 

(EVM) 2, tttMHfa (FC) 3, ffiJE#R» (DC 
/DC) 4, (PDU) 5*5.fctWBtt i e- 

^ 7 f ^spt-s&swttf at* t ©ra^sm:^-* 30 

[0 0 2 0] UWESMrfei't- 7Di LTfi, -<->"5£, 

[0 0 2 1] fufSfMWm (F C) 3 ©ffi^tU 

(FC) 3©#y-KAP«©2SfS, 
JE P Sr<BI»i- 5 fc * © Wffi 8 A ttftWL £ tbT V "> 
5„ r©flfflE«mP#8Att, CV (Capacity of Valv 40 
e) tf *M6 8 . 5 -efc V) % #0>MHgfttt 8 0 0 0 de 
g/s e cfUtTfcS. ^LT, r©WffiMWr8A 
14, 1 0msfe©EjW-T?#M£#fiMS£*l5. 

[0 0 2 2] jKffHttt (F C) 3 ' 

^9(C(4, ±«E«ia»6>Tit«^fiI*»oT*#^^^ 9 

a, &mm#9B, 4 v^-v 9 9 caseflftsax-ciN 

$tv5A*^'^f4, BufB/ v^y-? 9 cizMM&tiZ i. 
[0023] rrt, 50 
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**7JjU (PDU) 5, WJESIJ«#8 

Ado il/J±^ftiiW# 9 B m-tive*t«IWfll**rffl*i-4 

Mfliigsi i^«^tv^5 0 r ©ftijiipgg i ltt, me 

SE*-ir>-f-7D, E^-feyt7E, r^ir/Hr^-iM 
0, fflEfltt#8A, J±*fW«#9B^i:cDP B 1raAffl* 
/fy^-7i-^l/0, tufa?5fc*-fe>"D-7D, JE^J-fe 
yf7E, T^-fe/HrVf-l OfrbAtj^th&T-rvf' 
it %&f<S9Mt %KWAtZ A/D =i * ©#., 

#«©X- Wb^7A frflBtt Ltl^ROM (Read 
Only Memory) , #ff ©T-y-#£-R#ffiit1-3 R AM 
(Random Access Memory) , ^-m^W-^BM^ff 5 C P 
U (Central Processing Unit) |^-K^7cL 
Tft;i-C^-5„ 

[0024] mmmfflm.wi 1 kb, Mtty^fA 
zmfflir z> yyhv^- rm$L t lt , twaiSif&» ( s / 
C) 7B*oia*H««*IS#prs^fcfcJ:9«*l-«» (F 
c) 3©*y— KAP«^©S*Bt*Q4r«*l-«* (F 

mm&mffl^wt t , ifffswiEffiij«# 8 a ©#bs 
-r s r t k x <o mm* y - k a r «©smj± p Affile s 

«i:am*S*b-CV^5. BUlEffi7lSiJ«#9B©# 
MS SrWJW-T 5 w t ic i 19 SifST y — K A P 

^«»E*lciRio-C*2fe^ki-5iiil^{c*3V^-C, Mia 
S*ir y f" 7 D id i 5 ^^(±S £ ft 5 Q ©'^{b 

IC#JS LTtfI15WJ±$iJ«# 8 A©#H«Sr«*ft!l»-f* 

zk\z.£.<o mm^Mm v*mk% m^nm tctmt s 9 
[0025] tfrtasm?)l»$iJ«#S, SftffflWP^a, 

l£5tsin ia, g#^M»fE»K:^§i5i ib, ^m»it»y 

4 - K/< y ^ fjfijfpgfl 11c, lB6*-^MiPfl|-»a*» 
1 lDlr^i^TV^5o 3g«EfiJ«#S©^ffi^it 
^t5/oy^iLt, g^^ffK^HE, 
E7-f- K/^ •> ^ MfPA 1 l F, WEft'J t»#B JSfi*§l5 
1 1G, AMOtfcffil 1 J, #»«ftPJ»fl|-S-ffl**B5 1 1 

e, a*«uh»i i j< #n««i#Pfli*w*» i iKt 

*3, 7X«^J±S'J»^®©*tg*3l)t-t"5/' :3 y?bh 
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[0026] mmmmmn 1 1 ? * i-o^ 

•feVf" 1 0/5>fe COT f-tSl'fi&iB^r a &Ajj£tlZ)o - 

cor^-tr/v-fei^f- 1 Oft, filxfi^-r v->a — ^^fc 
* 9 ^ ttffHttt £ »*© icjS Cfc 7 * 
/v (la^PH-) »K^iA^i*^T^-try^Jta i LT 
tkM-fZ, ^LT, r©7^ir/Hr>-f-l O^HWrfS 

tW«»^y7Tft*U ^oilMii T ©«■§■& 
g*I£«M£5£fl5i l B(cttS^-T5o 
[0 0 2 7] a fI£«i)fti:l§:£§R 1 1 B ft, stria g ass 
«*&5&SB1 lA36»feA*LfciaBB«»I T©m-§-»- 

vy^iU ^©g»£m»Si:QTcD|f#££msf£» 
1 ElCffl*-f-§c 

[0 0 2 8] ffi*Bt*7-f — K^<y^*!HWPl 1 CiC 20 

a, fltneeffSftttttRjEAi iB*>&©ia(g«HiEfl; 

Ml ICit l«riBS«Sftjitt*QT^*|-t-52gftaE*Q 
©ffifMi-MLT, Jt^J (Proportional) , H# (Integr 
al) , (Differential) ©#$jf££-§-;t5 r t id J; 

"9, ^©SH^ai^ifPtiK^^-BrSfcfecoP I D» 

fNt*Q c *mm*-znmm^mtin i 1 d (ctt^i- 

5„ 30 
[0 0 2 9] MIEIgtl)^-^aWf^-tH*a5 HDIi, 
SfFfEP I DSlf^ft^-QCfcK^XPUl*— ^ 7Fi-^El- 
«««V'<A'*tffifcilfcJ: 9^l»-r5fcfe<!CPWM (Puis 
e Width Modulation) fflfPff #Q P U 
»a=?F (PDU) SfctftfrfS. 

[0 0 3 0] fiWa»«3.= y h (PDU) 5 ft, !S«Fe 
- * WWI HD4>b © P WM*HWt *Q P t 

IV\Tl*Uj;VVN!7-FET (Field Effect Transis 

tor) ©yy yS?ia*Sr^'f y^^0WBi-Sr HcJ; 

9, Kill*— * 7F%Mjt©ffitt*Sj;t) ? X=.— x-fJt© 40 

/C) TBasiU^jRilSQTtaWEi-SipfcKft* 
7 FSrlHlfePt!]-r?> 0 £33, SMBfclMlttWJ"* 
MneKft^=y h (PDU) 5 ft, T^-fe/U*^ 

l0O7^t;^IctOiftM, ^trffl*-^ (E 

vm) 2%mfe(oT~4~^\knmmwik^£<>xmz 

[0 0 3 1] 19&ftBER£Al 1 Eft, SffiegS^M 
sfcfilS:^ 1 1 B frb co g a^*sat*Q T o(t#t3£ 
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Q T £ii$-f 3 ©U:^5«ftgS«Efc|(nEWffi«W#P# 8 A 

S^SE P T©tir§-££»E7 w - K'<y **IfP« 1 1 
F, BEM«#HftR£» 1 lH*5J:lf£E*illP#W* 
RSSBl 1 LlcttjTJ-f £<, 

[0 0 3 2] £fU±7 - K'< y^Wi 1 1 F left, 
WfE g SagSUE&SgB 1 1 E^b©| «£3Sff P T »{f 

£fU± p co T-t" n if^isW^^Mt -frm*!* * tuTA 
*S*t5c ^©5S«E7-f-hv<y^«llP»l IF ft, 
WE g Sl^fUE P T ic^-T 5 £fU± P ©ffi^lufct LT Jfc 
09 (P) , m# (I) , (D) ©»lr#t5r 
tie J; 9, *©fliil*:2Htfc* D(-HXft^ii:2)fc*coP 
I Dlffi*P C Wff««fflJtll*i 1 1 G\mt) 

[0033] ^mmm^mm^ni 1 gb, iwbp i 

Dft^f # P C ICS £ , WEMft# 8 A CO C VfficDlfiH 

AO#II*?<y7"ifL, ^<0#M^ffi^li-§-j3^A 
TlW^l 1 J t-fcfcW-fSo 

[0 0 3 4] tfjfaWJ±a«#MJSK^|5 1 1 HiCft, g 
H^MJ±K^fP 11E^P>©1 S^mff P T (Off A 
*$tt5t*lc, fl9|S«E*rfev-^7DA»6)©^SE*Q 
coff 10ms Jl^-eA* $ ns„ r 

«at*QTwao-c«*«fl7*-6ffi»«*Q©flr-*»c* 

t, »JE«!#P#8A©CV«[0«airttfiaiffi«EPT 

fc*&*j*-r5©fciw*irff*!#p# s a<o#ps% i 

OmsHJMTfTy^ttSltU *0*B*K36flT#v <: 1 
0msJl«T?EirLooA*§]^l 1 JlcttJ^-T5 0 
[0 0 3 5] A*«imgl5 1 1 J I- ft, SuiaWJ±i|iJW#M 

i G^fe(o#MSJi^f-^/3*3 I tti ; Mfewffi 

$ttSi:*t, MESitS-feVf-7D^b<0^|SS*Q(0 

$Kifc*QT©ft#2&SA2j£ft3. r©A*§J*WllJ 
ft, ^SESQi:B«^»iD4QTi:©lt«5{cJ;!9, ffi 

«at*Q g g^«»K*Q t iciijsi-s * -e©a*#K 

ft, ttflE»#MSK3tg|51 lHd>fe©#B*R*fll* 

[0 0 3 6] #MS$IJfflff #fti7ag|3 1 1 Kft, tute*J± 

«4P#ns^a3 1 1 Ha»&©#HaflR£flr*7 *fcft 
wj±fij«#ngffi*a5 1 1 g iJ i- 

St , WEWJEtJfP# 8 A©#1I* P WM*Wi-« 
fe©M^©M4*5iU : x^-XH'l:b©i!s«iff-^D 1 Srff 
BEftiJ«#8A{rffl^|-r?,c 

[0037] mt>um#mg.mfeMi 1 l«, t&iag« 
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fc fc, I(D| ffi**#*BE«:a#-r 3 *J 

[oo38] mmm^mmMmis^-mtiu 1 1 mi±, 

ffr£#H&K£(t ■§■ 5 f£*t, tuiaj±*ftiJ«# 9B©# 
MS * p WMfflUPf- 5 * tDgff J: Xlf =. f 

[0 0 3 9] «t 5 

^A'#*3W&*ih.TJi*|-*ft (FC) 3 ©3£«*eQJf A 

linn 02 izTjk-rmm?' o ? * h*d * 4 

t7P-ft-hl^tJ;9(^ ttftitllL (FC) 3© 

£&©SE*}8 J: tW±7J fir B g^««l»Q T *5 J: T* g 
mffiPTdfMfPTSr tiao, ttffHttt (FC) 3© 
3§ttl:£-B8l3§*»(-fW»-t-3o ftftttfe (F 

c) 3©#y-KAn«^o£mm*Q#B^^* 
QTtciRjo TitflfcSEflsl- tm, JWfcSEfc-t- 3£ 
Aft* Q t-MJ& LT 13 y — KA P ffil ©£*UE P fir g 

[0 0 4 0] Wttl UCiS^Tte, T^-fer/V-fei/f- 
I0i>?j7^ -fe^HJtff -t a fir A* Lfcg WSmAWtfZ. 
«P1 lA#T**/i^lE«^afcJfcCfcB«»tfcI:I T 
fi-^y^L (si) , tofif^lI^Sfil 

b ^ g sum* i t fi-a^-r-s © £&k& g ti^m^* 

QTH^TlfL (S2) , ^-C0gaSMft»QTC0 
ffi-f-fir^ft*^ w - K'< s> * f£ij$f Sfl 1 1 C *3itJ« g ff 
^ftffiKJSaJl lElCffi^1-5 0 ft»-feVi)-7D 

(fc) 3 o* y - KAPi^o^ItQ 

firlttBL (S3) , -t©«-g-S:^»afE*7-f-K/<y^ 
Mftttl l C, WflEfH»#WSR3tSi5 1 1H, A*M& 

as i i j Ki*n-e*bta*i-*. 
[0041] ttusH^ms^ftftftQ^iai 

yffiij«i ic, PSi^-y fWWf-^ttiTJgfl l ID, P 

(PDU) 5^il££ft (S/C) 7B(DHite 

wty 4-Y'*-yvwm-z> (S4) o -t-ftfr-tb, nm 
*q wit ^-fir atj Ltc^nmmy 4 - F>< y 9 ffilltp&S 1 

leu ia^aEA*QTt«ia$jxfc^ftSEA*Q 

toffillfi-ffl^fc-tfciiciix^-itsfcferop 1 Dftfftt 

P I D»fNt-J|-QCfrA^Lfc«b*-*«#Pfll*WA 
gfl IDil ^fflP I D»fftt#QCfcSVvcPWMfli!l 
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KitQPt4)*U :ttlli=^ (pdu) 5 

fcffl*-*-*. -t LT, (PDU) 5# 

PWMfMWf-^-Q P fcSV^-CIHBl*-* 7 F fir0f]£©ffi 
tt*s J: tff a — -f Jt ©MMtSEJc J: o T W&S&lto* 5 
CLitci?), (s/c) 7 B ©0tejggas*rjfciii 

AL, jg$MB!fa (FC) 3©>&y-KAP<ll-^KAi-5 
£MftA»Qfi, HI 5 tc^l" <fc 5 g«^SSEA*Q 
T{cftoT$r#df A1-5 0 

[0 0 4 2]-*, Bff&ft%*R£ffil 1 BA>6B* 
10 ffiftaE»QTO«*SrA*L*:B*SftffiRe»l IE 
tt, ItnEWEflHW* 8 A©C VfI©$fiHTgH^ft» 
Q T fc»*T5 ©toK*4 B I$»EPT cDjf ^-fi-^M 
ffiy - K/< y 9 mm i if, W£iM?lWlI£K£ffi 
l iH:|3J:t*ff*IH#P#WWft£»i l Llctti*-t-5o 

[0 0 4 3] jWfS B »?SmflE P T Off A* LfcJE* 
«9»#HISR£ff|J l 1LU, g M^mfr P T i. >o 

5 firJ±^««#5BSS'J»f l l MfcHtfrf- 
20 5o ^LT, JBEAffi«|#H|eftimHt 1 1M» 
MSKSfflf-^ 5 [CJS DTBfifBJ±*{|iiJ|SP# 9 B <D#mm% 
P WMl»t5 (DM Scog'ttfe i tfx a — r 4 it (D 
Wfflm^D 2 fi-E*fi!lJ«# 9 B !C tUTJl-^o r 5 LTf* 
W-m* (FC) 3<DTy-KAP«t-tt^§tl5*^ 
^©JE^Jtt, SfllSg^^MBEPTi^^ilV^IEJE* 

[0044] rrt, 1407c- ^-t— ^[c:^DV^-c 

30 3jsj3E**T,fc*>5*»as*lft**u5 (S5) „ rw^-r-y 
y°S 5 0flfg*^y ES©i^, i^V^T, ^m»S»Q 
^ g ^^A»|»Q T fcJfcjjE Ufc^^aMfl* $ ixS ( s 
6) 0 

[0 0 4 5] «fE^7 1 5'y 0 S 6©«SWNOtfeo 
"C, tilffl-flBfe (FC) 3©*y— KARftiKO^ftS 
Q ^ g H^m»t* Q T (C [fil o tftfftt 5 ii?«B# I- 
(4, ff£ffl|p#H&R£ft 1 1H, A*«Hft«Jl l J, 
#WSffid»« i ik^s, 
Q LT* y - KAR ffl ©ffi^JI P fir^ B 

40 mPTKum-tZo IrteiPh, flufSgaffiMBEPTroff 
^-fc ± Xfm±± y-y- 7 D i» fc ©sm»S*Q ©ffi #fir A* 
LfcWJ±fiJ«#fflSlS^g|5 1 1HIJ, H5K^TJ:5K: 
g ^^«»l£»Q TCflo xm*MttS ^Mft*Q t Jf 
L T g ^^mffi P T SrjKH§J*1-5 © K*5*ft WHW 
»#8A©#igl:?j/7 , ftiL (S7) , r©#MS 
K^ff-t 7 fir 1 0 m s PfflTMif LooA73«m$l5 1 1 

rsBSK^SP llHHAA Lfc#iiSS5Sff *7 fir#M 

50 AS 1 1 K#fT£EiMft# 8 A©#MSfirtulB#WSi^^m 
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% y C T P WMflJtPi"5 fc & ©iff 5fe<Dffl4*5 <t t>'f 
(S8) „ r<D*g-, Sfjf5#MSK^f-S-y Wtttt, 3S 

ftttfttt (FC) 3 y - KA R III co^Mffi P 5fi 
ftT*tt£*«© J: 5 fc- J.(£Ti-5 :^^<, II 
36»EPT»ci«!io"C*HWi*i-*. io 

[0 0 4 6] — 04©7n-f+-hm^ * 
T y 7° S 5 <Om&M3k» NO 0*6", 4fci4, Xfy^ 
S 6 WfiJ^S^YE S ©l^fl)ot, Ittyf 7 
D Tffcffl S nfc*|^»2g^gfE»Q # g ^SSmSlfi QTt 
PJjt Lfc£t*fc*5V^TH:, ffi^ir Vt7E T?*ftW $ tilt 
HI^©^J±P^g^^JEPTfcI|R*:1-5 < t 5fc % S 
-f - K'< y * 11F, «J±ffiiJ»#PiSm^ 

sb i ig, AxmmMi i j, #ms<H»flr ^ria^n 1 

1 K ^WfiEfMHP* 8 A©#flI^^C7^ - K'< 5> * M 
«i-5„ -f/f*?*,, B«sfi5MEPT«ofll-»teJ:TJtJE*-fe 20 
yf7E^b ©SSII P roll ^Sr a* Ltc^nmy J - 

h*'< y 9 Um% llFfi, g P T b^kHi^ fritz 
2SftffiPiO'flRSISrffla*K:*oK:i|Rj|E***fci{>OP I 
DftflsflHg-P C SrWJE#j»#PI«Ji^ 1 1 GiCffi^-f 
5 0 * LT, P I Dftfttt^P C £AyJ LfcffjE$iJ«# 

m&m^ui iGii, *cpi D»if^fli-§-pctxt, 

I ffgftft Affi P T S © £&S ft* ffiftlJfP# 8 

AO^BaSr-ey^aaUt (S9) , ^ro^MSJI^ff 

^pzAtim&ni 1 jtw^i-s. icv^T, a*«j* 

ffi 1 c l J asirffS9»#H«ffi*lS5 1 l Gd» A* Lfc# 30 

U #N£MiPffi ^-tti^SP 1 1 K^=f £E©J«# 8 A©# . 
fflS$rWK#MSK^f-i-j3^CTPWM»i-5fc 

i±mm# 8 Ata*-*-* r t \z x *> » wbe*!*p# 8 a© 

#HJ*$r 0 MM#P1-* (S 1 0) „ 

[0 0 4 7] -Tft^*), -*Ji^ffi<D»m*V^xA 

tititf, vmw& (FC) 3 ©*-y- KAPH^Offl 

as B SffifciKiQ T fcflloTilfiWWt-r 
R&c&VT, ^i;ir:/^7D(c£^ft&U£*b5;fry 40 
- KARfll^©£*fcl:Q©£fkfc#J£LT«*l$£ft 
£E«**a#* y- KAP*03S«EE P Sr5SftB«^ 
J±PT(CflJ#Pi-5o lot, (FC) 3ft©« 

(FC) 3©MEA^Kt5PEM (tK^-Y^V^ 

HI) ©*»fc«fci&±i-5;:fc#T?#<5. LA>fe, * 

y - K A R fflO^MJI P # I PTiftSSTW 
B#IBW»l*tfiHT?*, Kfttttt (FC) 3(75|g«»0 

[0 0 4 8] 50 
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Wb'>x x A m J: tui , MIS B WMMM<nmU'i¥oX 
«MsMtife©# y- KAnfflO~©£3tilE*# B 

± uiift^a^ns* y- ka r m^-(D^mM(Dmt 

t»JSL-rii»#fflft£E«!W¥a:*** y- KAPfl]©^ 
?4.©MEASr«^;-t-5PEM (Tksg-l'^-V^M) cofi£ 

it**Jlfc6&.it-*-s 5. ua»t>, # y — ka 

R «©ffi»Eas g W£%l± t ft 5 4 -T?cO0#WMi»^^flf 
[ElBWffi^ftiai!] 
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